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COMPRESSOR WHR FX ASSEMBLY 

This invention relates to the assembly of a compressor wheel to a rotating 
shaft. In particular, the invention relates to the compressor wheel assembly of a 
turbocharger. 

Turbochargers are well known devices for supplying air to the mtake of an 
internal combustion engine at pressures above atmospheric (boost pressures). A 
conventional turbocharger essentially comprises an exhaust gas driven turbine wheel 
mounted on a rotatable shaft within a turbme housing. Rotation of the turbine wheel 
rotates a compressor wheel mounted on the other end of the shaft within a compressor 
housing. The compressor wheel delivers compressed air to the intake manifold of the 
engine, thereby increasing engine power. The shaft is supported on journal and fttust 
bearings located witWn a central bearing housing connected between ±e tmbine and 
compressor wheel housings. 

A conventional compressor wheel comprises an array of blades extending 
from a central hub provided with a bore for receiving one end of the tuibochargcr 
shaft. The compressor wheel is secured to the shaft by a nut which threads onto the 
end of the shaft where it extends through the ^eel bore, and bears against the nose 
end of the wheel to clamp the wheel against a shaft shoulder (or other radially 
^tending abutment that rotates with the shaft). 

Modem demands on turbocharger perFonnance require increased airflow fiom 
a turbocharger of a given size, leading to increased rotational speeds, for instance in 
excess of 100,000 ipm. To accommodate such high rotational speeds the 
tuibochatger bearings, and thus the turbocharger shaft diameter, must be minimired. 
However, the use of a relatively small diameter shaft is problematical with Ae 
conventional conqnressor wheel mounting assembly. That is. it can be difficult to 
machine a sufficiently narrow bore throu^ tfie compressor wheel to the required 
degree of accuracy (the bore must be concentric about the axis of rotation of flie 
wheel if the wheel is to be rotationally balanced). As the diameter of the bore reduces 
there is a corresponding reduction in the size, and therefore strengtti, of the tool 
required to machine the bore. Evei whero the required accuracy is achievable. 
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increased machiniog time and tool wear issoes may prevent the process from being 
economically viable. 

The above problem is exacerbated as continued tutbochaiBw devekpment 
requires ttie use of hi^er performance materials, such as titaaiam, vrtiidi are evm 
harder to machine than the aluminium alloys conventionally used. 

One possible way of avoiding the above problem is to use a so-called 'bore, 
less' compressor wheel such as disclosed in US patent number 4,705,463. With this 
compressor wheel assembly only a relatively shoit threaded bote is provided in the 
compressor wheel to receive the threaded end of a shortened tuxboebaiger shaft. 
However, such assemblies can also experience balancing problems as (lie tiireaded 
connection between (he compressor whed and the shaft, and the clearance inherent in 
sudi a connection, may make it difficult to maintain the required degree of 
C(nicentricity. 

It is an object of the jnesent inventioo to obviate or mitigate the above 
problems. 

According to the present invention there is provided a compressor ^eel 
assembly conqmsing a crai^ressor wheel mounted to a rotating shaft, the shaft 
extending fbrough a bore provided along the rotational axis of the wheel, wherem the 
bora has an inner diametor greater tfian the outer diameter of the portioii of the shaft 
^ch passes through the compressor wheel, and a cjdindrioal sleeve is located 
concentrically around the shaft between the inner sur&ce of tiie bore and the outer 
surftce of the shaft to fliereby si;vpoit the shaft co-axially widiin Oiebare. 

The present invention enables the shaft bore to be machined widi a diameter 
suitable fyt accurate mass production, the bore diameter then effectively being 
reduced to suite the shaft diameter by provision of said sleeve. Ihe manu&eturing 
difficulties of the prior art are (herefbre avoided. 

The sleeve may be pre-fitted to the conqnvssor wheel. Accordingly, flie 
present invention also provides a cooqpressor wheel for a turijocharger, which in use is 
mounted to one end of a tuibocharger shaft, wherein the compressor i**eel defines an 
internal axial through bore of a relatively large diameter, and is provided with a 
cylindrical sleeve of a relatively small inner diameter, selected to correspond to the 
diameter of the shaft, located co-axially within said boie. 



21/16/2883 14:49 88888888 



MARKS AND CLERK 



PAGE 85/11 



3 

OHier prefcned features of the invention will become qsparant ftom the 
de$crq)tion below. 

Specific embodiments of the present invention will now be described, by way 
of example only, with refoience to the accompanying drawings, in which: 

Figure 1 is an axial (rosa-sectian tferougb a conventional tuibochafger 
illustrating the major components of a tuibocbaiger and a conventional cwiqrasor 
wheel assembly; and 

Figure 2 is a cross-section thioujji a ccoqnessor wheel assembly in 
aocotdance with the present invention. 

Referring first to figure . 1, this illustrates the basic components of a 
conventional centripetal type turbocharger. The turbochaiger comprises a turbine 1 
joined to a compressor 2 via a central bearing housing 3, The turbine 1 comprises a 
turbine housing 4 whidi houses a twbine wheel 5. Similarly, the compressor 2 
cott5)riscs a compressor housing 6 which houses a compressor wheel 7. The tuittne 
wheel 5 and compressor wheel 7 are mounted on opposite ends of a common shaft 8 
which is supported on bearing assemblies 9 within the bearing housing 3. 

The turbine housing 4 is provided with an exhaust gas inlet 10 and an exhaust 
gas outlet 11. The inlet 10 directs incoming exhaust gas to an annular inlet chaniber 
12 sunoundmg the turbine wheel 5. The exhaust gas flows through the turbine and 
into the outlet 1 1 via a circular outlet opening which is co-axial with the tmbine wheel 
5. Rotation of tfie turbine vfheel 5 rotates the corr^jressor wheel 7 which draws in air 
throu^ axial inlet 13 and delivers conq>ressed air to the engme intake via an annular 
outlet volute 14. 

Refiming in more detail to flie compressor vi/hcd assembly, the compressor 
wheel comprises a pluraUty of blades 15 extending fiom a central hub 16 which is 
provided with a through bore to receive one end of the shaft 8. The shaft 8 extends 
sli^tly f(om the nose of tfie compessor wheel 7 and is threaded to receive a nut 17 
which bears against the compressor wheel nose to clanap die compressor wheel 7 
against a thrust bearing and oil seal assembly 18. Details of the thrust bearing/oil seal 
assembly may vaty and are not important to understanding of the compressor wheel 
mounting arrangement Essentially, the compressor wbsel 7 is pievented ftom 
slipping on the shaft 8 by the clanqiing force supplied by the nut 1 7. 
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Problems associated with the convcntioMl compressor wheel assembly 
described above are discussed in the introduction to this spedfication. 

Fignre 2 illustrates a compressor wheel assembly m accoxdanee wiA the 
present invention. Details of the shaft 8, thrust bearing and seal assembly 18, and 
clamp nut 17 may be mtlrely conventional, as for instance illustrated in Figuie 1. 

Where the assembly of Figure 2 difFets significantly ftom the assembly of 
Figure 1 is that in accordance wifli the present invention the compressor wheel bwe 
21 has a relatively large diameter (i.e. larger than the diameter of fihe shaft 8) and in 
particular is of a size fibat can be easily machined and mass produced to the required 
accuracy. The diameter of the bore 21 is then eflfectively reduced to the diameter of 
the shaft 8 byintroductionofa cylindrical sleeve 22 in to the bore 21. TheBleeve22 
has an outer diameter corresponding to the inner diameter of the bore 21, and an inner 
diameter corresponding to the outer diameter of the shaft 8, The shaft 8 is therefore 
accurately located and maintained along the axis of the bore 21. 

Wt& the clamping nut arrangement of Figure 2, tiie sleeve 21 is provided 
subtly shorter than the length of the bore 20 to ensure that the clamping force is 
transfenned threu^ the conq^iressor wheel and not tfareu^ tfie sleeve. 

Smce the sleeve 21 is not subjected to the same stresses as the compressor 
wheel, it may be manufactured fltnn a material which is much easier to woik than the 
material of the compressor wheeh 

Accordmgly, with the present invention the relatively small diameter bore 
required to mount a conqwessor vf/heel on to a small diameter shaft can be provided 
with a high degree of accuracy and manufichiring ease. Since the sleeve 21 fits 
within the bore 20 in the same manna- as would a larger diameter shaft, ^eel 
balancing issues are esscnliaUy unchanged. In addition, with the present invention it 
is not necessary to modify oflier components of the compressor wheel assembly, such 
as the wheel clamping arrangement. 



